Isolation and characterization of tryptic fragments of the adenosine triphosphatase of sarcoplasmic reticulum.
Exposure of sarcoplasmic reticulum to trypsin in the presence of 1 M sucrose results in degradation of the Mr = 102,000 ATPase enzyme to two fragments of Mr = 55,000 and 45,000 with subsequent appearance of fragments of Mr = 30,000 and 20,000. These fragments were purified by column chromatography in sodium dodecyl sulfate. Antibodies were raised against the ATPase and the Mr = 55,000, 45,000, and 20,000 fragments. There was no antigenic cross-reactivity between the Mr = 55,000 and 45,000 fragments, indicating that they were derived from a single linear cleavage of the larger enzyme. There was antigenic cross-reactivity between the Mr = 20,000 and 55,000 fragments, indicating an origin of the Mr = 20,000 fragment in the Mr = 55,000 fragment. None of the antibodies inhibited (Ca2+ + Mg2+)-dependent ATPase or Ca2+ transport. The Mr = 20,000 fragment and the Mr = 55,000 fragment were active in Ca2+ ionophore assays. The active site of ATP hydrolysis was labeled with [gamma-32P]ATP and the site of ATP binding was labeled with tritiated N-ethylmaleimide. In both cases radioactivity was found in the intact ATPase and in the Mr = 55,000 and 30,000 fragments, indicating that the Mr = 30,000 fragment was also derived from the Mr = 55,000 fragment. Amino acid composition data showed that the Mr = 45,000 fragment contained about 60% nonpolar and 40% polar amino acids, while the Mr = 55,000 fragment and the Mr = 20,0000 fragment contained about equal amounts of polar and nonpolar amino acids. Studies of the reaction of various antibodies at the external surface of sarcoplasmic reticulum vesicles showed that the ATPase was exposed, whereas calsequestrin and the high affinity Ca2+-binding protein were not. The use of antibodies against the various fragments indicated that the Mr = 55,000 fragment was in large part exposed, whereas the Mr = 20,000 and the 45,000 fragments were only poorly exposed. It is probable that the site of ATP hydrolysis in the Mr = 55,000 fragment is external, whereas the ionophore site is only partially exposed and the Mr = 45,000 fragment is largely buried within the membrane.